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Disclosed are improved polymer materials. Also disclosed are fine fiber materials that con be made 
from the improved polymeric materials in the form of microfiber and nanofiber structures. The 
microfiber and nanofiber structures can be used in a variety of useful applications including the 
formation of filter materials.; Disclosed are fine fiber materials that can be made from the improved 
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molecular weight of 500-3000 which are visible in the polymer and fiber layers. 
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01815165. 5 



u m m & # 



i.—WM'&ms.^yQ. ffi&m&w&-&$nm%}fflgi 2-25 nm%MmiaM. mm. 
mmm^fr^mm* 500-3000 #A*r^#ttwwj»#**. %*mmmm^mi& 
5 m^^o 

mm* - & z^i£i^§K£ff»ii^ 0 

7.im#L%m& 6 mmmm^®), ^mm^mmmz.mm&m^s 1-40 

^ 1000-3000 faj&miti&ititff £KffJ. 

^7 1000-3000 toftJKWWJBtfrXRW. 
0 li.inttjfiiK* ioMJ£fa*a-a-$j. ^#»T^*£SS3£z.*^£i&ift 0 

mm* 



OH 




2 



01815165. 5 



u m m * 1? Jfi2/i3w 



OH 




OH 




i8-#ig^^a^ . mmm^w&^mmw%}'fr^m%i%) 500-3000 
&m%mm, pmrnm^^mmm^mmMmm 3-30 

15 — Sf Sao 

22.^1 wj^^ 20 ?mmm.-&®, ^u^mmmm^MMm^-^mz^- 
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u m m * 1? Jfi3/i3w 



tic 
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R *J S * 15 Jg4/I33l 



OH 




— ' n 



OH 
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01815165. 5 



u m m * 1? Jfi5/i3w 



s 47 .imH%m& is ffi&Mm&w, nmu^mmm^mm^mmm^ 

49.m^m^, ti&'frmfc&w^fcit 4,6 6,6 wm^wsjsz^. 
50 m&%ns.&V!i, -s&^m&i&w^mit 4,6 wsj®^. 

10 5iM&yam.&W, &&&& CwmftTk&te&ftTm^ felt 4,6 MRfe?*®. 
15 ss.fci&j&l®* 49 ffimhEL&f*m. ffi&&&J i *&T&&£ft=PWfr%i 500-3000 

57. natiLMs*. 56 ffi&fom&m, &&&&Tffii&mftxmtofsLirMttPiWt 
20 5z.-¥?mn%^®> ffimm.&w&'Siimmmt} 2-25 M%eft«]M, #ri£ 

SMmfclA^*^ 500-3000 #*W£#ttW#J»*M4. ^+J?f*B*iP*l«* : 3 i ^f 

15 6o.ja\&mm$. 59 m&Mmetm. Ktfaf^MifTOiJAtii. 
6i.io«i3f!)5* 6i ffifttom&m. &&fcttffi)&0Lfr&ftmti&#i&miEM s 

63.$p^fijs* 58 ffi&®mm j $i, #ftu&Tffimmmmm'bT soA 0 
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u m m * 1? Jfi6/i3w 



KMm&ya, ^M^^=f-m^% iooo-5000 0 

69Mum^ 68 mmhm^ %m'&.=f-fm^^^m^% 1000-5000 



73.$n^"j^^ 65 mm®®.-??®, ^ww^m^mmm^-^mm^mm 




OH 
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u m m * v S17/13W 



OH 




75. ^n^fij^ 58 m&tftmm%, »#«fM^Fiwis^^ 0.1-2 

76. taum^m 58 ffi&Mmm%, %^mmnmMm^% 0.1-0.5 

77. *uR3pj5S* 58 ?m®mm, &wft&TJ s mmmM&m% 0.05-0.2 m 

5 

0.01-2 Mto 

^wkm-smt*}*) 5-50 m%o 
0 so-^m^-mm^m, mmm^^mM^m^M^}^ 500-3000 
^m&mmgmtum, mmmm^^^mm^ c 6 . l0 c^-m^-w 

siMmm* 82 mmmmtm, ^w^^TK^mmm^mmm^^m 

S4iu%imw$. si ffi&mmm* %w&&^?mmmmmw=f- iooA. 
zsMmm* si m&Mm&m, stffisf^iiff jk^'J^ soA. 

0 86.*n&*iJ^# 81 ^&6tJ*ffl*m K#tE£T#r&«JIJi^'h^ 50A, 
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u m m * 1? Jfi8/i3w 



97.nmm^. so mmwmm% , ^wm^mmmm^Mm a. 



15 




OH 
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u m m * 1? Jfi9/i3w 



loiMumm^. so ^wagiT^, %w&&Tffimm&m.&#i?h 0.1-0.5 



io3.^fjs^ so ffii£®mnm, %w^=^m^mm.m^ 0.2-0.1 
lM-wmztm, 0.1-0.5 mxmm, ^mmmm^ms.^ 

4,6 mmft 6,6 m^m&m^o 

10 mmn 6,6 m^m^. c,. 24 s?^7K#^#Tift£&/ £c ^o 

io6.$p^f ijh* 104 pmMMm$, nw&&Tffi&mmmmfcm%omfcM 4,6 

\oiMmm^ 106 m&Mmm&, ffi&mmjzifc 4,6 &)&mr®}& 

15 io8.^n^fy^ 104 mm&jmm%, nwu.^m^mmm^^^wt^c 6 . w 

\o9.taumm^ 104 ffi&Mmm&, %w&&Tffimmmm&ft&^ft : ?m 
m% 500-3000 #^m^n.m&ww#immmm, & t Pffi&mnai?mm=?ffi&*$ 

c^-m^wmm^'mmwifr®.^, w^^ft^^ 500-3000 
in.tmmm^ noffi&Mm^M^w,%&ft&Tmi*&mrw&&feft6,6 




io2Mmm%.som&mm?tm, &wft&Tffij&m%m.m*!%> 1-0.01 ^ 0 
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ft * >I S * 15 ^10/13^ 



OH 




ii3.-ftft*»lfilWil«4HK. ffimmm®LM#}%J 0.01-0.5 «#, *fc^ 140°f 
flJ ioo%*B5ttSljgT 1-16 <NttJ§, S4> 50%W^ft«^S*^F^c 

n4.$pfefij^* 113 jifjftw^jR, ftm&ttm&mfmmtt? 7o°f 

u5Mumm^. in j^m^m, ^tiEftffffl i6o°f urn 3 'M#. 
H6.^5pj5i* in ffiftm-frffi, &ffiE&Tffi&m$mm&% 0.1-0.5. 

H7.$n^fijg* in ^W^M, 3£#ffi£^#ri£*ffl£Hftfi@3j 0.1-0.2= 

lig.&wjs^ 113 0f3£W4bR. nnfc&TPmmmmtmw i4o°f ^ 

10 £##IMSM4> 50%W^^. 

H9.$n;&*]3S# 113 Jfr&Wtf'M. g#tE£^ifcfrM#M^;*f 140°F 
ioo%*B#^Jgift£^it*, ^ 50%6UmtpT^^F 16 /MtffcLt. 

120. #Ufcf!|g:fc 113frJ*flWbR. g#fE£^RJB 160°F MS, 

121. *q*tf!lS# 113 j?f«W^«. MffiSflfajlt^Iii^Mtt^llcf^ 
15 jftftStt. 

l22.iPRjpJ»* 121 0r&M^J5!. ^FfiE^JffJS^ifiS^^i^F**, 

i23.^^jn^ 113 fft&mftm, nw&&Tffimmtf&$jftmm&wmR7& 

20 i24.*n*tf!|3?# 113 0r*&to4Hftp ^#tiE^ETBff^#^*a.i n s^m-^^i n N^c 
i25.*qj&jflJ3kfc 113 jjFfifctfirfrJffi. ^JRftEffi^Jlf 

i26.ipRjpj5* 113 mj^w^M. nft%&Tffi%im%fmMM&i*i% 0.1-0.5 # 

127.$fl/RjpJ^ 113 0n$M:frM. &ft$E&?ffi&miffm&M&&J% 0.01-0.2 

25 »*»tt*fF«l. 

i29.-ftftiift©fisfi:&»* 0.001-0.5 mxM&mm&t&mm'i'bT 100A 



01815165. 5 



ft * >I S * 15 mil/13M 



mm^mj>x.m 3-30 mm%^m^m.^-mm^M^m.^m^mmm^ 2-25 m* 

%W»in*IW»«[. Jffi**^ffl^4&*£*^rtBftBcJ§ c 6 . 10 c 6 . l0 

ffimmmm&rt^mt}* 500-3000 ^AW7f#ii^wiitw, 

10 10.90 M%itti£li¥SiU #fW. lEPfil, T^-ginwi^iWii^i 

i32.$nfefy^^ 129 m&Mjjte, ^m&^^m^M-mwm^. 

i34.tmmm* i29^f^^, nw&&Tffi&m&y>}M-mi%-&Z'Mo 
15 i35.^7fijn^ u9mmmyjm, n&wftTffi&m&w&mzsMm* 

m.immm* 129 pm&s^m, nw^rFmrn^mmmam^n^ 

138 -it^^s:^^^ 0.01-0.2 m*Mmmmmmm&}iT&, mm^- 

7^mmm^mjRm 3-30 s»%w^^^ta^^^^ ; mmmmzt^XT 

25 i39.inmm& 138 mm^m, ^w^^mm^m^ ioxio 3 

140.$n^U^ 138 #ri£W3f?£, lt#ffi£^3£^1^;S^£^W^^«> 

ui.^^* 138 pm&jjrte, &ftm&TmmmmftM. 

i42.$q^^j^ 138 mm&jjjm, &w<£&Tmmmi?w&ftn&MKmm 

30 143.£n&*!M* 138 ffi&MJ]®;, Rftm&TffimMmmm^mttZ®. 

U4.ta\mmm. 138 mmm^m, n^&f-pmmmm^^ 7o°f #jg??§ 



12 



01815165. 5 



ft * >I S * 15 ^12/13^ 



145.— wmsmm, 0.1-0.5 mx&j&m, mmnm&*k=F- i4o°f 

5 148.$fl^^iJ5* 145 flr&WM, ^#ffi£T#Ti£JS«#^ 90%^^. 

149.intt*»# 145 0ri£#JJI, ^fiEfc^RJBWfiftltff 160°F. 

I50.$n^ij^^ 145 Bfifiifta, £#fiE£T0rj£2FI£fifn# 0.1-0.2 

i5i.inftjpJH^ i450r£WJg, ^ffi£^Jffi£ttlfeiitra# 1-16 

10 \53Mumm^. 145 ffi&Mm, xfttiE&?ffti&&g&mm% 3 

154-wmmm, fi^is^^ 0.1-0.5 mmmm, mmnm&T i4o°f 

ioo%*B^SSTI^#^^ 30%#j£F^^. 

is8.ia&.mm& is4ffi&mm, ^w.^^m^umm^- i6o°f. 
i59.jn«*is* 154 ff^wM, %w&jETffimmmm% 0.1-0.2 
i«>.}p*i5pjfi* i54^wm, im&& : J L Bm&&ttm% wm. 
mM&mm*. 154 mrnttm, nwrn^mm^nm^ 1 
20 i62.*nttjpj»* 154 rnmrnm, $m®& : ?fffi&&ikHm% 3 . 

i63. —ftmamm, 0.01-0.2 mxmm, mmnm&T i4o°f 

£*l*n ioo%*B;tfSSTIt&«#£T 50%W£Fg£;F£. 

i64.inRjRI5* 163 flrfcWS. £#*E£ : j i 0f&ji&#£^ 50%mm° 
iteto&fflm* 163 0f*fe«|jg, £#tE<£TOri£M«#^ 80%Mm%. 
25 1 66.^nftjpJH* 163 0ri£WM, &#ffi£«n£JI&#£^ 90%6<j^i. 

167.£nfe#J^;fc 163 MJSWJg. ^tE^^JRfflWfiAW^ 160°Fc 

i68jBuBtf!jg3fc 163 flr&wjg. ^sg^f mm.m% 0.1-0.2 

169. $nftjpj5* 163 ffij&tom. &ft'&&Tffi&T&&mm% 1-16 

170. *P&*«Jg:£ ^ffi£^0r*Btttfc&tfl3Jfc 1 /hit. 
30 171.*PR5PJB* 163 JffifiWS. ^ffiffi^JWa^lftHrrra^ 3 zhBte 

172. wmmrn, 0.01-0.2 umm^m, pmmm^ i4o°f 

£^*n ioo%+a^M^TH^#^^ 3o%mmt^o 
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ft * >I S * 15 ^13/13^ 



175. £o&fij^* 172 mmmm, &mfc&Tffimmuw£=F9o%&jm&* 

176. tn&.$m# 173 Jjf&ftjM, ^ffi^F3REW&KWT 160°f. 
5 177.»RjfiIS*173JJfaSWJB, ^WFlE^^ffafHftfiiB* 0.1-0.2 

i79.^qftfij^^ 173 ffi&mm, nmw^ET-mm^mm^ 1 ^w. 
1000-5000 mti)jm&B.w&#M. 

io i8i.Jnftjf!HI*i80JlfitWaifHt. &#tE£^i£«MJ¥J£^'J^ 30A. 

i82.ftm*!M3t i8O0r%MIH£Ftt. 3£#ffi£^i£SMittM^J'J>^ 10A. 

is i85.^ftfij^^ 184 m&tftmzfm, nmm^mz,mm^m^ 1-40 

lseJn&fU^* 185 *ffl*Fm. K«p«E* J F3£«a!*'a#Pf#R***7n»*^ 

£f. m^^^^T*^^ 1000-5000 = 

187. jm&#JH:fc i85JW«W«0lfF*.»l*ffi?£-5 1 9fi**'6-*»*^ ; F** 1000-5000 

188. ftJW.JS3c 185J3fiiWiBSf *.^ffift-?JJf jfiJR'g'**^** 1000-5000 
% 1000-3000 ttWJBc-¥B£»JB#£#e?l. 
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u m =fi 



mi/37M 



5 

*$iff^ 2001 ¥ 8 /! 9 S £1 Donaldson ]S^WPB^W^jSC(^^*il 
ffl^^^K)^WPCTffl|^^J^if,^^fflW^^WH^.#^*2000 
^ 9 J! 5 H^^Uffl Serial No.60/230,138 ffl 2001 ^5^31 B^WUffl Serial 
No.09/87 1,590 #Jtt5fr&. 

10 

20 

m*mtu mxmn^ nmm^j^ mm> ^immm^mumm^ mmm 
jet. ^Rmmm^mum^M,^-^m^mms.^m, -^it^nmrnm^R 

Mmmnmmn^ti\iiRm.^MM^mm^.mo mn^^mwmm. fewmt 
30 mm** fcrnftrnftmrnTftm, w^mnHwm®.m$£:^Wimtf) 
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tt m ^ SI2/37W 



wmtMkjjmft* mmm^ mum. jKmR^mw^^mn.. m.WM&mjj 

±sm, mm, m^it^m^&±im, 

^m^o mmigm*, frm*mm, m^m, mmttwg 

100—250T, HitjM 300Td<]i^^. 10~90%^i^M 100%RH 

mmfc® numuRm^^WL^mwL^mn m o. oi~io m*y.±) , 

Hilt, ^$7***4 > m^ff^i^^ft^^^ji^i^^, m 

200 o. 2 WiKto&mo mmm^M^^ o. 2 «, 
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tt m ^ SI3/37W 



t 10 mxMtfm. &&mmmi&Mi&&to&mmftmfrm%j&MM&. *%.w 

5 m^m^mtt'm&m* ^wmm^mmnm^ 0.01-25 m^ra, as« 
0. 1-10 at*. fi*«i?f«ji»^«*js^fisift#wai*rwa3*#^a«». an 

10 

ffij*»^W*-&*»»S3Ht«T»r«H:^ SS> Kits. 

15 VF^^, &mmii> mmmu &mmimm&&*ffrTtonmxm^mj] 
et7Ktt^*&w^fi<i«w«iiijett- &mmmmm&$) 2 0. 01 

sSc#M#^lWo fflfIflI«l>MSW4^KM^ 6, /B;fe 66, M# 610, 
30 Jg* (6-66-610) &Xtt3U£5$ajMrg££££«r. ffi***£ft#*r7--«» 

ffcjJlM^^IK^jWJJg (SVP-651) W^-Tffio (J. E. ffalz Taylor, determination of 
the molecular weight of nylon, Anal. Chem. Vol. 19, Number7, pp448- 
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itt m ^ H4/3731 



450(1947)) o &m&ft?M<Mn)% 21, 500-24, 800c fflgj 45%|ft/B;fe 6. m 20%|ft 
M^fe 66 Ifrm 25%&M;£ 610d iiH#a^*ttffiF^fiJSffiH*ftW-J?f it^ric. (* 
286 M> Nylon Plastic Handbook, Melvin Kohan ed. Hanser Publisher, New 
York (1995)). 

5 svp-651 MyamtemZ): 



ata ASTM ^rfe fgSH 

fctS: 0-792 — 1.08 

"RzKtt 24 />Ht) D-570 % 2. 5 

fiji^ D-240 Shore D 65 

DSC *C(T) 154(309) 

&#3&£«JBJ8R D-638 50(7.3) 

(OT^RI 1 ^) 

*HH*fc3S# D-638 % 350 

WfttI* D-790 2K« 180(26) 

#|R*Pl^iS[ D-257 8fc»-M3K: 10 12 



7K»gJS^ 87.o~99.9+%^z,^ffifpriuffl^#ll^^o i&sm&i: 
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itt m ^ Jfl5/37W 



*%.wxximftitt&Mm&m% 0.01-2 m*Mm*mmm. vtm&in 
5 mm.®* o.o5~o.5 wlx. &GvtmR^w&mmnm&M&Mi$mmz, m 

T g {ci±^^rtMm^M^^muz(mmM^R^minj?mm^m 

&i&mm&mmMM&mmmmtik*R®}, m*Rmm*RM&mmmR 
Mm?,mmm&&ftft^Mm^R^mMizty&} uf *n mf i„ ^js^ 
20 ^mum^nmmA^mR^mf^vtmmm, m^m.^^^%mwLmmm.mm. 

m^itm^mm^man&o **? m&m^w 75%. 
30 mmm5~m!&&m-&mm. tmmmmm^Rm^^^nmjfo 
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tt m ^ SI6/37W 



160°F, 270°F m 300°F 1 3 WW**, I^Bt^lt 30%, 50%. 80%S$c 90% 

MQB&J, & 140°F, 160°F, 270°F^0 300°F 1 'hBtDc 3 /MW#t, |W|Bt£& 

^+^#30%, 50%, 80%^ 90%e^ m$mm%* &&&<u&Tmuwmm&i& 
15 its i^MS^ts^^WTK^mmSc ^^Ej^^mi^aiEtM^m^/^ 

K^gj 5 50%^ftM£j-, RTIUiiiiJ^^BJ^^it 

naniM^^, 2gM^^^m3ap^/sm^t ; z ee &m&*i. 
mm^m^H^ m&m*h%£*£H, mn^-n^m^-, &m&xtmmmm 
m Rnm®.m <¥ w hava itm^ . 

25 

So 

30 S3 mm'bmv 2 ia 5 &^TxmimmmMftB<£fo 

m 4-11 Jt^n^M^J 13 ESCA ##rftit. 
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tt m & mi/zm 



m 12 m.mT*&w$<M®\ 5 * o. 23 fl*#*n 0. 45 m^mw^mnun^imm 

ft. 

S 13-16 S^Tffifcfc*3cttWJB*^3R«I#*jRr«FttiSBtlR. £»<J 5 fa 6 

5 m 17-20 mtw^s^ -wjzft®mwm~ftfci&&mwMm&wm 

io *nwm*<&m*i$mm*Mi®&mnM&M'&m% 0.001-2 s:^ 
0.05-0.5 mxmm° &mmmmmmi&mmt}MmMimi*} 1-100 ft, 
mnnm^% 0. 01-240 2 . 

mm&vam. vm, mAtii%h^ffi&j&HM, t&mm&m%}& t P#i&*i, hvac 

25 e^rSHk-fMo £U.S.WJNos. 5,082,476. 5, 238, 474 *P 5, 364, 456 
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tt m ^ JI8/37M 



ft (seasoning)", BP&^£MfiJ^*#J$[^<, 

mm^mifr^^m^m^rj±n^mmmmm^^mmm, -as^*^ 20-30 
15 %tR/fr®>, mn&g} 10 ^K/^m^mmMmo ^ "miM" mm. 

20 tttt^^wflraBBffwafRJiatMfrWfiSft* 9-153^-, -£ 12-24^, 

^^i-2^«o Sift, ^M^3l^M^R(-®)M^r^ 30-300 3£R 2 „ 
25 #) irj&fl3RW8r 2-3%, ^^IS^in^faB^Hil^I. 
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tt m ^ SI9/37W 



E>i&w%T®'W&m.&imm.ftmmmmL, mtamm^m 4, 082, 476, 5, 23s, 474 

m 5,363,456 7 ^jg^MW^S RT^it^f^^ 

mmmMftffifrmft%mwmm*M "^(polish)* 

mmm* mmm^ mm> mmmmm, mm&itm ipm^it (poiyaryiene 
oxide), mpu &&mw,&R'zmM&%jo m?&&&mttftj&ttft&&&%. 
is mm#$.MM&#&&&7kMmm. (87-99. sw^wiz,*, smaK ir*z.», 

*¥*^*»¥Bl(»«*epf#»»J»), **£#&££fnto##to<feJS ABA M 
tt»+BWlJfeft»*#*fl*WjBft. /I* 6,6-6, 10 MlifliKI c 6 > 

C 10 -K«^fW*WJB*. 6-6, 6-6, 10 M&^HSe-SSB^ B~^^P C 6 > 
ABA(*Z,«-EP-*Z,«&)^ ABC£ZJ#-EP)Ijt^'t/ 0 $P^-^M^^^iP 
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*&«-b-&*fcT—«(^»£P3* (ethylene propylene)), Pebax®M e-BrtBfc 
IK-b-Jf ft > Sympatex®|^B|-b-Jf ^ Zi^ fCZ.^-^^m^fi^M mSfi§ o 

is mum. mm, &nfri L mm&z 1 Mmi&fr?mmn.z*Mmm. mm, mm 
feft6mmummj£#m%!}iami£6-, 6,6 ; 6, io^w. n. f^x^s 

&}?mZ*ffiW-lM 87%7kM&}MZsMm^M%l7kMm%) 98-99. 9%W.£Mii5[tt5^s£# 
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mmmmifnmzi soA, a^^^m^i^yfttt^TK'iiaaw^^i*, 

50A Mmmrtu&mmm&fkizmMmm* mm&% o.osmx 
mm, 50A Mmmmmft 20 jt#%. at 2 w^mmmn, 50A ekum**/^ 2 
10 j^*%o ^^ia^j#*4Wffl*i:^^ 2-25 m% 0 H^mm^Mm-^ 
mm&wwmmm&ftTm<i% 500-3000 wfsm^, ^m^m^i^k « 

R^-G 

(#ij$n, -NH 2 )^c#-g-W*Ci^T(^J^i, fl^)WJS^#^&PH^?«a 0 s# 

JSfO^&ra^^*7X»ffl"IWft^PTil^: -NH 2 , -(NH 3 )X. -(NH(R 2 ) 2 )X> - 
(NH(R 2 ) 3 )X l£-N(R 2 ) 2 ->0, 5£*, XfttfLffimMT, $P^T. 

25 $ER&4B3t#;£&ig. R 2 ^J H C^&m, R& R 2 *fflMi&^Wffll^i?£#^o 

R 2 !^ HSEWJ^S, IXt^^f> Sft«i»^MtS. 

tjpi^s^ikis. ^i^^^saw^i^w^Tii^: -cooM, -SO3M, - 

0S0 3 \K -PO3HM. -0P0 3 M 2 bE#-0P0 3 HM, M % H> ^M^^> (NR' 4 ) + ^(SR 1 4 ) + , 
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^fPZl^#^J^ 0 Sf+tfttfeS^ 3M ^WJ^fW^^ FC-430 ft FC-431 

0(CH 2 CH 2 )x0H(3£^> x ^ -so 2 NH 2 , -S0 2 NHCH 2 CH 2 0H, -S0 2 N(CH 2 CH 2 H) 2 , -C0NH 2 , 
-C0NHCH 2 CH 2 0H Uc-C0N(CH 2 CH 2 0H) 2o jS^^^WJ^^® WT££#jMW*4: 

F (CF 2 CF 2 ) -CH 2 CH 2 0- (CH 2 CH 2 0) o -H 
10 n^;2~8, m^,0~20 o 

^^•M^rtfl^M^J^^M^B^ffl^ffJ Nos. 2, 764, 602,2, 764, 603,3, 147, 064 

4,069,158 ^m&Mw&m&^m&^ftffl* mnmn^m^tiimmfflum 

^J^HS^J Nos. 2, 764, 602, 4,042,522, 4,069,158, 4,069,244, 4,090,967, 
4,161,590 fP 4,161,602 ^MWMMtt^m^^'Jo j&f+ITO^fRWf/l 
15 ^S^J&JSWRltffl^J Nos. 2, 803, 656, 3, 255, 131, 3, 450, 755 *P 4, 090, 967 

&$>ttn&!MTM. duPont Zonyl FSN m duPont Zonyl FS0 ^T^ffiyg'ft 

iP^WWT-^^etJSM^Hl^Scotchgard UU: 
20 CF3(CX 2 ) n -^^ 
X%}-Fm-CF 3 , n^l~7o 

^Wl^QMi Triton X-100 3fP Triton N-101. 

30 #f|£: 
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OH 




jS^, n ^7 2—20, i&MBfrB&IWtoM^'&Jg Enzo-BPA^ Enzo-BPA/^g&> Enzo-COP, 
5 jg-^tl+S^S^I^Jf Enzymol International Inc. , Columbus, Ohio & 

15 ^^HjWii^M^^M^-M^aetjffiif^^Mgew^-^Matis 
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12 (eg 14) -30 ft*. BTigitWe^Wm— /H^M^*^ 200 *£/* 2 » 

0. 5-150 &/* 2 , m&m'>% s j£/* 2 am-m. ciraa:wa^«i^j!S»- 

5 JItfjJPM£?Md>;*J 0. 0005 (12 ft*) , E#»* 0. 001-0. 030 3£tT (25-800 
ft*)o 

ffc&W^St, ^"aaWaffit^S-afi-fliWW. fclSJB Frazier v# 

1 */$H*ftl$#8*. &K&3% 2-900 */##. HSHiU^Etf, l&###J 

10 £*B&JB ASTM-1215-89 ffl 0. 78 mKto&ftWLM&ZsM&MmiM A %lifo& 

20f P m(6. i */#w tomm&mi&mmiSL*. 

0.5 ft*, #m*i 0.05-05 ft*ma. n^«Rraa:we^«iWfiw* 

15 -Jgflej»-*ffi±W»-Jgffltff«l#». Wc^J 30 ft*, Mfrltt 

20 »*, io ft*, mn^Mm^mmm^mm^ 

l-8fii®Jf^f5f). 
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Mo Engei mxmmm^m 4,720,292 ®^-#ffl^3±^nm#^@iRj^^ 
sit, ^tii^ii^Awiiia^a^^f^it, mzLmmm^MfeM&faft 
ftmmMmm%:MmmmmM.mM. ^ Kahibaugh mA^mm^m 5,082,476 

^MM^^^^#^^S^o Stifelraan ^AWHH^J 5,104,537 ^ 

rt&mm&w.mfow%\i€m. En ge i ^Awna^ 5,613,992 

hiio Gillingham fA^Hi^J 5, 820, 646 ^Jf— ft Z ^il^^^, 

is ^ltb^Bi^^to Gien mx^mm^m 5, 853, 442 ^wsttJt^s^. m 

ft&^foMlWm^migfoMxtmm^o Berkhoel #Aftt^ffl#*'J 5,954,849 
WAi^.M^tMif^Wffl.I^, Gillingham itt^ffliSif 1?f«J 425, 189 

20 

mmm so, si &Rmmitmmm&&MMftm%M^m%%:®m 40. ^ 

25 Sit* 40 a^rsjg$f^ 4K m^W^^2?L 44 ^M^i£^fitr«lft®IHHW 
SI$f^K$fi 43 WM^W 42 0 0f*£ia!#g^ 41 ffl^^^^ail^Stt 
43 3\$mS&}Mm* 42 * = 44 mmffii£mS.Mmm* 42 ^j^ii^^o 

0r*&sg$f sn# 42 om«&£E*3fit4f so ^ si mmm^w®m** mjsw&m 
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W^lft^ff 71 *P 72 #^]o ^ffliS^W^**ffi^ 61 W&^S'Jj&^Wg- 60 *P 
40 ±W^tt 62 m 63, ££3t3£ 40 *P«& 60 2.ISJfiH#ftft«J#fe*». 

fc*^4WJfc&M*« 80 ^AflS^g?* 41 sK#^«^o mTSlttffi 

42 jgft, j&itt»H*ft?F?L 44 sg#M^m^tttB. JA&mmmmfaMfe& 
5 m& 60 ±a«ii&^M 70 #z&o jt^ium, 60 m&ttm 40 ^fsjwi**^ 

w 12 mm&m 14 ±. xt^^wm-^. ffi*&ffnsfii»*60H* f mn±^m 

WW 42 imW*fl , WMBM£«. 0r*fcJ6*$aii# 42 TOfi^'ifc&^M 70 fli 
15 S 2 ^ffl^>t^»/S^#^M±^^^itMW^H^P^^^^icSc £ 

itxs^s 22, i w«iMi2«t*. mte&mwBf&mmmmmH 

20 2J§, ^^iM^P*/R^lR]^^S^ff23^TiSSW^So «{Jg^**JK[8E* 24 
JS#jm»S*naB#«e^MSto^&*. ^jiS-^W^S 26 *P 27 

M^:^ 33 *W 2 M«i 31 *n 5 32 0 £S 3B 

mmm, m 5 32 ^mmuRm 35 * w#rw?Lisgt. 
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10 Miiiji, 8 &-*mmm* ss ^wsits^ffi, 200 »/^w»^»*«stus 
««fflie<hf 2t*. fi/h^ 0.3 mxmmmm* mimmRm^mmmx 

S^SSS. HMciStt, tfc«W**U^S*. 

rn.mw%° mn&f&fim. & pvc. pvdc, h^zj^ ss^im, pmma, pvdf 
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^ Henkle Macromelt6238. 6239 JfP 6900; hk duPont JJ®##J Elvamide 8061 

3=n 8063 IjJl&M, Shakespear monofilament Company tfj SVP 637 ft 651 . 
-^W^TSIWmm^SSiyM*. ^*C*«!*attMft 66 Nylon Plastic 
5 handbook, ^ 447 M> melvin Kohan hanser Publisher, New York, 1995) „ 
MZ>Mti$&M&fghk Kuraray, Japan J®f##J PVA-217, 224 Air Products and 

Chemical Company Vinol 540o 

T^ii 150°F sScM^W^jKc ^^^EPj^iSSM^^ffl Gulf Coast tofctttSRTtfc 
io Jtb^*^ 90%RH WffifflSfll 100°F WifijS. &*fct»S&^1&&ft^m t t 1 . ^f]^ 

i±«pt^^ : j i ^(+2oo o f), ^s^t^^MM^. mr\mfiTW& 

^^*if^»^itm^S^^#T^^^1± o ^^M#B D pcti£^7K(i40 0 F) 

15 

20 #r&MiS^£ltS^#fcM.5 3Sm. lfiffi*8 3r+, 5£StS%ffi*88lM*. 
45%, M&MM®tt&&%. 35 

ffi**8«ffl$*£8:(J.E.Walz Si G.B.Taylor 3f " fclttt^mm", tfc^¥ 
25 m Vol.19, Number 7, IS 448-450 M( 1947)) b E&M* 6> 66. 610 

®m%(s\w-65i)ffl&tti®mmw&}fr?m. mt%ft?m% 21,500-24,800, yynw 
m.&mm.m$! 45%mmit 6> m 20%m&iz 66 25%^% 610 m^M*&ft& 

im-p&mU&ffiB(Me\vm Kohan "BMM&^M" % 286 K, Hanser Erj/& 
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ASTMfe 








D-792 


— 


1.08 




D-570 


% 


2.5 




D-240 


Shore D 


65 




DSC 


•C(°F) 


154(309) 




D-638 


MPa(kpsi) 


50(7.3) 




D-638 


% 


350 




D-790 


MPa(kpsi) 


180(26) 




D-257 


Q-cm 


10 12 



o.23 si 0.45 wKMisfm. RT-mmn 



5 Mif^^f^w. to, ttffitt^^ifeffl^wskwa*^*. 

%TnmnmtoMik¥fe,&&Tfeftmmik¥&momfa% Georgia Pacific 
5137 W»K»li?S^«8r^fi<I*agfiSfelgc(M* 6, 66> 610)##Ifi£*f gg. /S^^K 







XBbK:mWIS« 100:0 


150 




110 




94 




65 



mnJA&mm&m*£i*&T^&%t.M%tmo 50:so ^m^^mm.mn^ 

*£©c, H*^tt*flff«tiS». ^90-CWTiP^ 65:35 Wil^ifc 12 >j>H*ili*7#r 
W& U Shell IP Epi-Rez 510 tfl Epon 828« 

ftm&zmfo : mmf&*to\Tn& 3M &mtftm*rm scotchgard® fc-43o m 
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43K iPA*^H#W 10%. Scotchgard WJnAWW^r g£WJ&/£. THC £^£±5 
JfoAQAM Scotchgard t£#£ 300T jM7 10 

M-ky3m&m.mm&mn& Kenrich Petrochemicals WR^ft&ftftffl&HRI 
ttmiPIR*!l&*&: ^P9«=#®l&BfelfcKBS(KRTTS). §rJ[»(S 

-#)H4k=(-^S)«ffiifcffisi(ucA i2). §rjftg(S-Witt=(N-z,-fcs) 

#7*#J 400-1100 Wjtf&TSl&WffisIR&JEl S Ohio jl'H Columbus tfy Enzymol 
15 International^, &Mi&ft?&tom&WPlMM&U, ftlZJfU ^»*0TI?+. 

ft&&m&®mAmi&#mmm*ftm&te!£f& 0.2 mx&jatm, tstm^mmm 

WIS* PH. MtaM^ft^^SiS^ili. 

a^»^ia»^*!iw±Tai?f«is*jf»w*ifi. tamt&ffi*. m 13-16 
m 1 mihjmmmummmmM^ io%m%QMMmmmmmBm. 
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31 1. 







i ft® 


3 ft® 


10 ft® 


150°C 


98.9 


98.8 


98.5 


98.8 


98.9 


98.8 


130°C 


95.4 


98.7 


99.8 


96.7 


98.6 


99.6 


110°C 


82.8 


90.5 


91.7 


86.2 


90.9 


85.7 



#„ %Tw&&mmiuMmntt&imM, mmrnm* esca mmmftm&jt 
s MT^^ii?. s^Bj^^ii^ffl esca ^tff i m^m io%®mm& 



2.*ffiM(M^^?P»m[:) 







ift® 


3 ft® 


10 ft® 


150°C 


40:60 


40:60 


50:50 


130'C 


60:40 


56:44 


62:82 


110'C 


63:37 


64:36 


59:41 




77:23 







io rT^, Mm^3^RTjli±»^JB<I^?S*«?#. m% 600 ftttUJP^Jlft^SS 

4^^mm^m^<, tectum R^&'b, ^m^mMmmmmftr± 

»in*JW*ffi«EJS. 3Tfi, 4 lso'c^M io ##fr#^a&te*JKiiig. StfMfcira 

mM$.mffi% Time of Flight (ToF) SIMS ^STiPAT^J^ 
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filfelBcW/hWWWffW**. [sJB^^JE^IiJ-^^TS^ffi^KjMa^^J 148amu Wi^M 
fltf. *f£ 150*C£t37 10 ##tfjiS$#(i&j! ESCA ^tff#»I^ffi^iCM^S^ 
5 50%), t&S. SjrofcT£JSS&£r£#*!i&, ^W^fiWI&STO*, $oi$StKl 
TS&S»WS^fi4^feT«»&gSS^&ffi^tol*. ^gaS^tBT-^ C 2 H 3 0 K" 

tof sims ##fsja*, aimie^^^^ssiiA^s^&tti^JiwiR^ 

&R»imm CH=CH-OH fiStm , ffifiTS^MIt^f^^* . ESCA *Q ToF SIMS 

m&mmi&T-mwm&tkM&jo esca tftswtsssEWftMtM ioo m, m tof sims 

is {RtMio£#JK. &®#flr-m. 

20 Caims,T.L.;Foster,H.D.;Larcher,A.W.;Schneider,A.K.;Schreiber,R.S. JAm. Chem. 
Soc. 1949,71,651). ^^^^#4^^^^. <TO, 

25 66(duPont Zytel) 10 

Ep@| 15.1 fig 

zfC 2.0 ^ 

if^ 12.0 ffi 
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IH-g-^l^^ffl^S^ Barns Ha^J No.4,650,516 M^T^^^JAM. IR£-«Bf 

z^mm^^fimnk^m, mnmmm^Am^mmit^m^ 13). 

W&tato^JH. mWf^m^MWU&fa SVP 637 SJc651(JRBfe)RA), Elvamide 8061 # 

20 ^ 30 s*%w^*^*attwaiBtiR 66, smT^i^isfcjs. m^mmm 

thc &«i&^ajT^awiisi'8 jRRjgcisflsiwgf*. aft^su 

A m B 250°C(^£^^)^, DSC(#M 

WTM&W A fo b ^S^ilatJIIili^^ B -^SS^ a XK^J«W^fiW 



37 



01815165. 5 



1ft m U SI24/37M 



WkKmrn pet *n pbt m&mm* n, «ji»3£raM^flE— mmmfr* ^ 

to 5tfn««#T3R^«9 A *B3te4& B 6A)WS^-^M5^ 

Ax B *D»#J 7 ft$B6-4fett#(i£# 6B) 0 #Ug, ftff]ffl»*8l*IS£J&S 

7*Ht. £ 300T)WFtf ItH^** 10 $B*#ffl ESCA ^M^-tfTiiJ^T^Mia^o 



3c 3: # B n p 6A fD 6b tfj ESCA 





6A 


6b 




30 


30 




70 


70 




0 


10 




w/o M 


w/M 


w/o ins* 




m&%9 A&B(%) 


100 


100 


68.9 


43.0 


minffl 7 


0 


0 


31.1 


57.0 



BfeBc^^#«L«I*iPMWIt«. £fc»£tefcJBW»il*&» 535-527eV £EJ£!f 

o is &m%&m. c=o mM%&n&% 53i e v c-o m^^m^ 

20 533eVo ifii±HS«3£W^*W*«, RTfeit^^^^ C=0 W^JS C-O 

aiaw^in^jwffi^js, misty b agt'tew^w c-o «g, c-o 

«Wi&«ttT». ESCA iE$i££&J$£^££7, m^M^ih C-0 tlWlMM 

d^o 4 m^mM^fmntmrnm^ a ^am^vo b mm^vaztm, m 5 gmtr 
mutmmm^m a mm&w b ttm&m&m). %&m±&&muam 7 m^hpen 
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& b *n»£ij 7 iMB^i^^Bi, m 7 sas^ a. b wmnm 7 a^f 
T«t4ha»«^-«f«fii). m 6 ^hj73?js« 7c-o sw^MiiiS. m^m^ 
ifa 8-11 w xps &&mtomffite&t—mc 
5 mTm&mwfr?®fo®mmmffi#Bj&m soa ftzk&jg. s 
^w#fifeain-cH a oH ip-ch 2 och 3 , mmmmi^ ^lt mm wj-oh irsfefflfi 

«#6A,6B#I«&^Jg5 100%RH&#T*R£ 160T THC 

10 ^±0 ^ot*. T&wm®& HOT^i ioo%rh To «Ea**#T. MLTmmm 
±T=$zm&mwif&&}mffic rt^, $nmM3Wsi i6ot#i ioo%rh, u&t 

*^IR««y , TBffftH3R**JRBtlBcfi«IliB*^#. 160Tffl 100%RH It 

15 ^4: mm& i60Tfn ioo%RT^aamt^^w^* 





1 <MtfJg 


2 /WJg 


3 ^miB 


# 6A 


82.6 


82.6 


85.9 


i£#6B 


82.4 


88.4 


91.6 


i^#5 


10.1 







@^7jcvf^aiii^#6B mmmmmm. 

#T35# 6A. 6B #Ug 5 ^^£gi^#fi^5ajg^^^ 3 1 0T #J ^ . T«« 

25 
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^5: 1 






6 zhfft^^ 


77 W^js 


6A 


100% 


100% 


6B 


100% 


100% 


tf#5 


34% 


33% 



itaAJtf«^»»#«Wfl-4**. 

a. 

10 

-^»fW*^«iJ^ffli±»ifW*4kffl^*«!l#(Pecora,A ! Cyrus, W. ft ftffllf 
fij 4,900,671(1990)^P Peroca, A; Cyrus, W. ; Johnson,M.ftJtB^!j 5,1 53,298(1992)) . 
mmm^:&&}&m& Enzymol ^«UR» A f&H§ft3fc<£&. A ft 

is *aa*i4fc***ft»*4fcRrjiOR» a *w^-oh n^fi-n^. ^^ttft 

A HE^H^r^lKBtl8c«ft«^-. ^itftM^ft Hansen's 
18.6( "mm^mb^nW^m^M" m 317 M, A.Barton 
20 * , Florida jM Boca Raton ft CRC rU JKfcfc 1 985 ^ ttj Kg) . $P llitlTi##f^#ifc( " $S 

&z.mmm*mm so-.so m^=f-m. 3,000 mmm a wm^&jmj&Mm&yi. 
25 &z,&wm t ¥M&Mm% 10%. *mm&mwtm4;} ic ±m& 0.2 $wmm* w 
\m-&mj&jm 1 t#i»if*wftttf. 7,000 ft^m a -^^^©t^^- 
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50:50 *I-£4&W DSC ±#*fcii^iS!£MSo &JRBtl8?M&ittifi/g2E 150C£;&, 

jr» a wmm Tg gr ioo mmmmm&®. M&w#4»«w»«^«j3ftwwsw 
muMMo mmmmmT ioo*c^, mmmm&o ^m^m-mum.mnmn. 



Mm A ^^#lfi<lM^«M-^^A^ffi<I#ffijlIMf^flfll^ A x<& 

^ftS^S^ttW PA 66: ^^JB 180g 

5Rg& A ^1(^^*3,000): m^WSC 108g 

15 190MJ&S? 827g 

MBP3 218g 

DI 7]C 167g 
*ifc#J 9.3g 



20 Brookfield ^Sif *J#i^Vt^^M^S^ 32.6 ffijg. & 

19.2%. ^ 19.2%SS-£& B Wfi^*W*«, 200 £3tfelfi<J$g 

mttw&M=?, m%&mmtotti&te=j L mm&&o mmmmm^ 0.157 m*. 
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££&S££S&tttfJ PA 66: m^WB 225g 

5R» A WJIgtfH 1 * 3,000): M&tyC 135g 
190° WlMZM 778g 
MIS 205g 
DI 7jC 15.7g 
fllttfcJ 11. 6g 



zttfejs, nmrnz* o.438 m*. ^wss^ b w i5%*«jsi te ^ 0.2 mxM 

15 



20 T^£B7T3W#: 



02^r(g) 


9A 


x&W 9B 


«# 9C 




8.4 


12.6 


14.7 




3.6 


5.4 


6.3 




7.2 


10.8 


12.6 


190&8JZ.S 


89.3 


82.7 


79.5 




23.5 


21.8 


21.0 


DI7.R 


18.0 


16.7 


15.9 


mvcm 


0.45 


0.58 


0.79 




22.5 


73.5 


134.2 




0.14 


0.258 


0.496 
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WSf«W3K^«&{X^H#ai^e<i 44%, *ia«iT«l«!l»Wjl«»fil«»^ 90% 
gMffiJ 10: ^jfe 66 1 ft 46 MMMM]&m&&M£MM. 





10A 


i5$i& 10B 


IOC 


Sfcift 10d 


TiWfclOE 


J&18L 4,6(duPont Zytel 101) 


10 


5 


5 


5 


5 


BM 6,6(DSM Stanyl 300) 


0 
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20 
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SJSZMjS(IC) 
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140 | 
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T.CC) 


56.7 


38.8 


37.7 


38.5 


31.8 




241 A 


162.3 
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175.4 


189.5 






11.9 


11.7 


7.1 


11.1 


8.4 




0.14 


0.13 


0.14 


0.26 


0.24 



io mj&Jt 46 mmiz 66 iinKi^&fj dsc m^T&tfj^-— mmwum, -e 

ffi^attWM* 46(241 'C)^cefettW>fg^ 66(210°C)W^MS» J&BE a 





ASTM 


Mft 6.6 


MM 4.6 


T m 




265 °C 


295'C 




D638 


13.700 
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D638 


15-80 


60 


&#JBJK3£J£ 


D638 


8000-12,000 






D790 


17,8000 


11,500 


fe#^M'X10 3 psi 


D638 


230-550 


250 


sw^tf 1 * ft-ib/i^j-iHi □ 


D256A 


0.55-1.0 


17 


£«£§c 264psi TW$gffiM 


D648 
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^ftfittHft^ 1998 

11: &Mgtt^M&&g&E# 46/66 ^#?^?^#^Jf^^fi» 

5 &m&mmmj& 

^m±^^m^ iob *n ioD(jsLT^)Wi^^^j^^it. #^^^*[^ 

^SefcttW/B^i 46/66(|R^ D)^Jiji&a^f T^*M. D JgSS£-«& A 



10 





m&%j iob 




10D 




W/30% 




W/30% 




S^$J A 








0.183 


0.464 


0.19 


0.3 


mmm.it 


1 


3 


1 


2 




87 


90 


92 


90 



is mmmn-. ^aupvA^^^a^ 

PVA Ml Aldrich Chemicals , ^^*?#|?^7K^#¥^f07KW 

so/sovg^+o ^4tt^Htr, ^^^^Jfo^^a^ifc^Jvg^-o 

^ thc ^Btr, mjfmmmmsif- isovm^^m 10 
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MO 
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I^tl(d) 
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JKHUStftfJIg 385 


a & m m 

/PVA(%) 


0 


0 


30 


30 


1 />H*Jg THC £ 

(%) 


0(a) 


0(a,b) 


95(b) 


20(b) 


3 /jNBt^ THC & 

(%) 






90(a) 





(a) : MS 160T, MS 100% 

(b) : MS 140T, MS 100% 



(c): fr^M 2000 
5 (d): ft&C^&^ftHXm?tt*J» 

13 

fffifiW^tf$nii^I#73l)S. 67 $1/3000 TO 

HR, £ 0.5 %±^7km&M Frazier 16 H/^Ht, J¥S# 0.012 ^ \f> LEFS 

io 4i.6%. mmffif&x&ft&i&w i M&fom%M&% 0.2 rnxmrnrnm 
immmmmw±* mnA&wm lefs 63.7%, it ioo%*s^mst^k^ 

SEW^EM*^ 140F M r £H 1 'hftfB, iha^^^F**, 3£ LEFS %Lm% 
36.5%. £ 100%ffi^MST^g^#/#S^ 140F &}£H 1 Wis, ihiS##*P 
R=fiSk, WIK LEFS 39.7%. #jaffi*&&^&5Sit$¥. ?#S'J#f? 1 'hftf2. 

15 fsummmmmm^.m^ 13%, §gmwiti^n%. 

gflSff'J 14 

^ffl^MWmt^S^Jl^Mf^^^. illlWSf^ 67 £§/3000 TO 
3E 0.5 ^^-TKiE^W Frazier #ig^^7 16 H^R^H*. JPS# 0.012 
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lefs 41.6%. «ffljff^ffij»^fflgfi»j 5 M&ffc*Fftme# 0.2 mmmmzf 
mmimm&ffi±. mm^m® lefs 96.o%. £ ioo%^mmrmp,m 
mmm^wmm^ i6of 3 itT&wmv#=Fm, n lefs 

35.3%o £ 100%ffi)^^T^S^^I^T 160F 3 /Mtfjg, iti^^iP 

5 zmt. wm lefs 68.o%» ^ffl^f^^^^its, mmm 3 

Jg«BWaBSfF*JB»»** 58%, ftSftWttft&lffEftS*; 29%. 
15 

ffiM«r*ltt^*ajna*^J!tf^**«. illUKll^ 67 ig/3000 *F3r 

10 £ 0.5 5iTt-7KffiP$ffJ Frazier ^it^^J 16 J¥J$3j 0.012 2£^, LEFS 

4i.6%. ffiMJ9n«^rft#sj5J6« 6 ffifflfy&mmM&% 0.2 ^wj^ 
« a mm&w b w?i#4»fi«i«i«F^ippj^ffi±. mntttoM lefs 

92.9%. ffi 100%;fTOM^T^KJM/il;lfti£#*I§^ 160F 3 <MttJS, 

ih^J^fll&^F*!, LEFS $C^;*7 35.3%. £ 100%^^T^S^#H^ 

15 i6of 3 /j>Bt^, \t&.ftnwR=¥-M, wm lefs 86.0%. 
ftm^A^i+w, mmm 3 />Rt2jg«BMfffl^«Mto#** 96%, ummm 

20 «ffl**WIFftt*ffini±*^ifi^A*JS. 67 ^/3000 w-^ 

0.5 3S"*>4cffi|S*M Frazier 16 3kR/##r*, i¥J£;*7 0.012 3*^, LEFS 

41.6%. «ffljjfj£^rft»ssjfi« 6 frnw^mmmtt 0.2 m*^^ 

<®}M LEFS 90.4%. £ 100%ffi^^jgT^^Ji*iSWi^##IS^ 1 160F ffy 

25 3 <|>B*Jg, Tt&WftiVRTtik, % LEFS 35.3%. £ 100%ffl**ffiffi 

TfS-^tliSf 160F ift^n* 3 /h&tJg, ittt^^HPiH 1 *!. Jflm lefs %cm 

% 87.3%. «ffljfH£ft^^iHP. mmm 3 /hBt^ffiswai*f«i®w** 

ft 97%, ftBttW«Wlffl2HiftB#92%. 
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&Mff'J 17 

^fflmM^^^il^M^^jS/So i£»^M*> 67 $1/3000 TO 
£ 0.5 ^7k&&M Frazier 16 Jfjg^j 0.012 3£ \h LEFS 

4i.6%o mmm^mmmmm u M&mmmz% 0.2 mmm^^n 

5 ffiM&jmm pva ift*B*B£M;&nfiJ3E®±. MMI^W LEFS 92.9%o 

ffi ioo%fflxtmmT&Ps&mj&M\&mmmT i6of ws^;^ 2 ^Bt^, iBsstm 

mR=f- tik, & LEFS 35.3%, £ 100%ffi^MJgT^a^tJ#E^ 160F W 

2 /J>BtB, ihK#^4P^TM, Wm LEFS 83.1%o l£J3#n£J&^ 

mmm 3 />Bt^^s^^miMW^^^ 89%, umm^mm 

10 ^tifc@;ft76%, 
£»'J 18 
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priffi<j^a$n sem &«d=Mr-*tf;£. 

A*«f Wiltt^MWttHB^ifc. zK$&*&£ttftJ#ffc. mSffift0r»tt4H8ft»A 
JSftM*Kifiy*f TOT, 140T5gl60T o 

JWhjft±fPJT— -t- 4" SSfcjWft. -ffiffl 0.8|am WftJBSacffcyM 20FPM &#T 
20 fiif^W LEFS(^T LEFS i5$iklft}8j£, #JC ASTM F1215-89)£* 

Tf*«#W«e»35»:*. #«#$SA(-&£ woT^tS** 5 

lefs &_tS*«3feJ£. xt&gF&£»ffiM»K(fi«W&*FSi?£3S± 

25 



30 
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F=Mi$mm 

5 F e = 1 -EXP(JLn{\ -E,)-Ln(l-E x )) 

10 

*ww«5b«w«Bai^WH^»ibRr*T^:Tt-iti 

%=log(l-F Jt )/log(l-F / ) 

&*£mx&mft&iki±&&mm&*. ia3kmnmm^jm^ 50%, jnu 
thc smm, mm) 

20 

25 -31M390T 

?M 0-100%RH(100%RHTWSi^?aJt^ 160T, ^Ejtb 

1-35FPM 
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^M±f'JT-^4" 

ttffl 0.8^m ¥U£££f£;*/£ 20FPM &#T##to LEFS G + Wi*lft$5iM*J, ffl^ 
*3jt&«iftffinW4t#« LEFS ^±WjK!|i^^^ 0 

10 

^^ftXiikjBt^^Kfcistaisw^ift^. iummmmm^mrm^ 50%, m 

15 i£i±$£t3££Wlf£o 
20 

^^M±f'JT-^ 4" mm 0.8^m W?LiR^^ffi 20FPM 

mftm lefs ^^wi*^ife«f, ^tt&Mjgg«Mit&%$. aus, as? 
*j*6«ift*RW*#* lefs £±??««»*. mmmmmmm(±m^mnm) 
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